Introduction
The training, recruiting, and retention of the best people for the position of maritime officer is not an easy task. On succesful completion of a maritime education program, it is paramount that sufficient attention be paid to ensuring that cadets are fully qualified and ready to provide shipping companies with the skills needed to operate their vessels. This paper deals with three areas of the maritime industry that are continually discussed at conferences and forums around the globe: the lack of seafarers, improvement of safety and the need for highly qualified crew. It will be shown that by improved collaboration between shipping companies and maritime training facilities many of the problems could be significantly reduced.
The maritime industry is experiencing a continuing lack of qualified seafarers. This has resulted in an aging workforce and the need to hire temporary, often foreign crew whose training of lack thereof may contribute to safety problems. Despite efforts at improving safety there continues to be weaknesses in the various safety systems or defences that have been put in place. These weaknesses result in incidents, accidents or catastrophes of varying degree. By improving collaboration between shipping companies and maritime institutes the most effective ways of training and education can be found. International governing bodies such as the International Maritime Organization (IMO) are continuously setting standards for training of seafarers. However, crew on board often fail to act in safe ways because they do not have the appropriate skills. It will be shown that from improved collaboration between shipping companies and maritime institutes, there can be concensus on the skills that need to be acquired and developed prior to recruitment.
Literature Review

Officer Shortages
The need for qualified officers to operate ocean-going vessels has been a topical issue within maritime organizations over the last two decades. With growing economies in Asia, predictions about the need for more officers and ratings have been a major concern for all shipping companies. According to the European Commission Table   2 under the heading Far East. The current supply shown in Table 2 is based on the number of seafarers holding STCW certificates which is estimated to be 624,000 officers and 747,000 ratings. The demand estimates of Table 1 
Improving Safety
Safety at sea continues to be one of the most salient 
Providing Qualified Seafarers
Supplying qualified, high calibre seafarers to the industry is essential and each crew member must be capable from the start of his/her career. Mistakes have become less acceptable and often the consequences are more serious.
After reviewing five case studies of maritime accidents and incidents, Gatfield, Pekcan and Barnett, revealed that poor team performance leading to lack of situational awareness and poor decision making is the cause of many accidents.
They also found that cultural issues (national and organizational and professional) are often the root causes of poor team performance through violation of procedures, lack of communication and system understanding between team members (Gatfield et. al., 2006) . This was supported by a review of the accident databases from the USA, UK, Canada, Australia and Norway that confirms human error to be the dominant factor in maritime accidents (Baker, 2005) . The following conclusions were drawn:
•Although the total number of accidents is declining, human error continues to be a dominant factor in 80 -85% of maritime accidents.
•Failures of situational awareness and situation assessment overwhelmingly dominate.
•Human fatigue and task omission seem closely related to failures of situational awareness.
Gatfield et al. concluded from their study that it is important through training programs to detect behaviours that are detrimental to the teams overall performance and that after detection, through a process of debriefing alongside simulation training, it is essential that behaviour be changed at the cognitive level (Gatfield et. al., 2006) . 
Proposals for Progress
The three areas mentioned above are the subject of this section. Each area that is considered needs to be viewed in the light of the entire maritime system since there is no part that operates in isolation. It is through the combined improvement of the various inter-depentant systems that improvement can be continuous and economic success attained.
Officer Shortages
•Improve shipping image & job satisfaction Configuration A shows an unbalanced state whereby the focus on production has pulled the knot out of the optimal zone. This could result in weakening the safety defences that should prevent incidents and accidents occurring.
Similarly, configuration B is also out of balance but in the opposite direction. In this case, safety and protection has become a burden due to too many rules, regulations, paperwork, etc.
The model in Figure 1 demonstrates that the creation of resilient safety systems that continue to operate at optimal levels is essential if a company is to survive and prosper.
Since it is the people at the 'sharp-end' of the shipping 
Providing Qualified Seafarers
•Focus on non-technical skills 3)
To highlight this we can briefly review some of the data that was published (Davy, Noh, 2010) . Empirical data that was collected from over two hundred cadets that had received over six months onboard training with shipping companies and over three years of education at one maritime training facility 4) , were asked about the relevance of this high-stakes test. The participants were given the following sentence and asked to agree or disagree with it:
the TOEIC lessons I took while at university were very helpful for my on board life. Only 8.5% of students responded that they "agreed" or "strongly agreed" that the TOEIC was very helpful for on board life. However, 22%
"neither agreed nor disagreed" and 33% "disagreed". 34.4%
"strongly disagreed". These results can be seen in Figure 3 .
Considering the amount of time that is spent on the test and the importance it has as a high stakes test for cadets it would presumably be the view of the training institute and shipping companies that the TOEIC had some intrinsic value to the training of seafarers. However, as can be seen from the responses of these new officers it can be confidently stated that they believe the TOEIC is NOT useful for their on board life. board. 22.3% "strongly agreed" that they did easily adapt along with 27.7% who also "agreed". 26.8% were unsure whether they agreed or disagreed. The number of respondents that "disagreed" was 12.5% and 5.3% "strongly disagreed". The mean of the responses is shown in Table 3 .
As the P-Value for this item was >0.05 a One-Sample T-Test was carried out as detailed below in Table 4 . This suggests that these cadets had some difficulties and that more could be done to prepare them. Almost a fifth of respondents stated that they did not adapt easily to life at sea and this figure further suggests that more training time could be spent in environmental training and industry specific learning such as situational awareness and safety. 
Conclusion
This paper has considered three areas of the maritime industry that need continual improvement: (1) the lack of officers, (2) safety, and (3) the need for highly qualified workers. Although these issues have been discussed seperately they are profoundly related to each other and it is clear that taking a holistic approach to improvement is best practice. It is hoped that consideration of these issues will prompt further research and investigation into developing the concepts discussed.
It has been argued that by improving collaboration between the maritime training institute and shipping companies, the needs of the industry can be more successfully met and solutions developed synergistically. 
